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Abstract

Intersubbandtransitionsin semiconductorquantumwells (QWs)offer a varietyof new possibili-
ties for generatingcoherentelectromagneticwavesin wavelengthrangesthatareinaccessibleto
conventional interband transitions. Among the wavelength ranges that are of current interest is
the far-infrared (FIR), or terahertz(THz), range.While most intersubbandgenerationschemes
reportedsofarusewell-exploredAlGaAs-basedQWs,Sb-basedQWsoffer severaluniqueadvan-
tages,includinglargeconductionbandoffsetsthatresultin very deepQWs.SuchdeepQWspro-
videmoredesignpossibilitiesandflexibility , bothin termsof therangesof wavelengththatcanbe
generated,andin termsof thetypesof pumpingsourcesthatcanbeemployed.In particular, they
allow the use of readily available NIR diode lasers as pumping sources.

In this paper, we presentresultsof our modelingandsimulationof severalSb-basedQWsinclud-
ing structuresusingAlSb or AlGaSbasbarriers,andInAs, GaSb,or AlGaSbaswells. We first
theoreticallyanalyzetheopticalgain dueto populationinversionandRamanprocessin anopti-
cally pumpedFIR laserbasedon a coupledtriple-well structure.We alsoanalyzeFIR-generation
basedon a double-resonantdifferencefrequency generationscheme.The resultsshow that both
schemesarevery promisingfor generatingcoherentFIR radiationat roomtemperature.Basedon
our theoreticalresultswehavegrown severaldoubleandtriple Sb-basedquantumwell structures,
and characterization experiments are underway.
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